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(54) SEALING METHOD FOR PACKAGE 

(57)Abstract: 

PURPOSE: To perform the processing of sealing a 
package with good controllability and productivity by 
forming high thermal absorptivity shape or layer of 
thermoplastic resin on at least one of package sealing 
sections, heating it by radiating means to melt the 
sealing section and sealing the package. 
CONSTITUTION: A semiconductor element 3 is 
previously secured to a header 1 to be connected to an 
electrode 4 formed of a lead frame, a cap 2 is covered 
and sealed. The sectional shape of the bump 2a of the 
cap 2 is preferably formed in a sharp state to have good 
thermal absorptivity, i.e., to be easily melted when it is 
heated, but may be of other shape, such as a dome 
state. In case of sealing it, the bump 2a of the cap is 
brought into contact with the sealing part la of the 
header 1, suitably pressed, and, if the cap 2 is 
transparent, a laser light is, for example, transmitted 
from a direction A to irradiate the bump 2a. Then, since 
the bump 2a has a small shape and a low thermal 
capacity, it is easily melted by the heat of the laser. When it is melted, it is fusion- bonded to 
the sealing part of the header 1. Thus, the sealing step is simplified to improve productivity. 
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Specification 

1. Title of Invention 
Method for Sealing a Package 

2. Claim 

A method for sealing a package, characterized in that a thermoplastic resin portion 
or layer with high thermal absorption is formed at least one side of sealing sections of the 
package; by heating the portion or layer with a radiation from a radiating means so as to 
fuse and adhere the sealing sections. 

3. Detailed Description of the Invention 
[Field of Industrial Application] 

This invention pertains to sealing methods for packages where semiconductor 
devices are accommodated. 

[Abstract of the Invention] 

The invention achieves a package sealing process with high controllability and high 
productivity by the following means as in a sealing method for a package that 
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accommodates a semiconductor device and the like. A thermoplastic resin portion or layer 
with high thermal absorption is formed at least one side of sealing sections of the package. 
By heating the portion or layer with a radiation from a radiating means so as to fuse and 
adhere the sealing sections. 

[Prior Art] 

As for conventional packages for semiconductor devices, in order to resist 
moisture and prevent the deterioration, the semiconductor devices are stored in inside the 
packages. After this, the packages are sealed. In recent years, along with a reduced cost 
and diversification of the materials, covers and cap members are adhered and sealed by 
applying adhesives. 

[Problem of Prior Art to Be Addressed] 

However, as in prior art package sealing with adhesives, even if the production 
equipment and the production process are simple, it is difficult to achieve automatibn even 
though the package sealing process is labor-collective and suited for a small and middle 
scale production because of an adhesive applying process. As a result, the productivity 
deteriorates. The adhesives have problems on the controllability as below. The thickness is 
easily ununiformized to incur ununiformity of the shape. Because the adhesives are in a 
liquid form, they are not easily handled. If they are thermosetting adhesives, a high 
temperature curing process is required. Furthermore, the adhesiveness by this sealing 
method is less effective than that by other sealing methods. 


The present invention is invented so as to eliminate the aforementioned 
disadvantages and to offer a package sealing method that can perform a sealing process 
with high controllability and high productivity. 

[Measures to Solve the Problem] 

In order to achieve the above purpose, the package sealing method of the 
invention is characterized in that a thermoplastic resin portion or layer with high thermal 
absorption is formed at least one side of sealing sections of the package; by heating the 
portion or layer with a radiation from a radiating means so as to fuse and adhere the 
sealing sections. 

[Effect] 

According to the invention, at a package forming process, a thermoplastic resin 
portion or layer with high thermal absorption is formed on sealing sections in advance. At 
a sealing process, the portion or layer with high thermal absorption is heated and fused by 
a radiating means such as a laser beam. By these means, steps with insufficient 
controllability and productivity are eliminated at the sealing process by the invention, such 
as an adhesive application and a curing. 

[Embodiment] 

The embodiments of the invention are described hereinbelow in detail with 
reference to the drawings. 
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Fig. 1 is a cross-sectional view illustrating a package as in a first embodiment of the 
invention. This package is comprised of a thermoplastic resin header 1 and a cap 2. A 
semiconductor device 3 is accommodated in an inner space that is created by these 
components sealed. Semiconductor device 3 is fixed to header 1 in advance and then 
connected to an electrode 4 that is formed using a lead frame. After this, cap 2 is applied, 
and a sealing is finally applied. At the same time, as for cap 2, a protrusion 2a with a 
smaller cross-sectional width is formed onto the sealing sections that are fixed to header 1 
in a continuous or non-continuous fashion at the same time at a forming process. The 
cross-section of protrusion 2a is preferably in a pointy shape so that protrusion 2a has high 
thermal absorption when it is heated; more specifically protrusion 2a is easily fused during 
the heating. Protrusion 2a can also be in other shapes such as a dome. 

When a sealing is performed to the above structure, protrusion 2a of the cap is 
brought into contact with a sealing section la of header 1 and then properly pressed 
against sealing section la. If cap 2 is transparent, a laser beam is transmitted from an A 
direction on the upper surface of cap 1 so as to be radiated to protrusion 2a. As protrusion 
2a has a smaller shape and as the heat capacity is smaller, protrusion 2a easily fuses by the 
laser heat. The fused protrusion is adhered to the sealing section of header 1. If the laser 
beam cannot easily be transmitted because cap 2 is opaque, it can be radiated from a gap 
(a B direction) on the side surface. The laser beam is an example of the radiating means of 
the invention. As long as protrusion 2a is heatable, other radiating means can also be used, 
such as an infrared heating means and an ultrasonic wave heating means. According to the 
ultrasonic heating means, the sealing is applicable by radiating the ultrasonic wave from 
any directions regardless of the degree of the transparency of the cap. 
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Fig. 2 is a cross-sectional view illustrating a package as in a second embodiment of 
the invention. As for the package, a header 5 is made of thermoplastic resin. The sealing is 
applied using a glass cover 6 as a cap. Unlike the first embodiment, this embodiment 
provides protrusions 5 a and 5b to the sealing section on the header side. By doubling the 
protrusion, the fusibility and the adhesiveness of the sealing section are improved. Since 
glass cover 6 and resin are not compatible in terms of fusibility and adhesiveness, a film 
that is compatible with resin, such as an EV film 7, is formed onto the sealing section on 
the glass cover side so as to improve these properties. The sealing is performed using a 
laser beam as similar to as in the first embodiment. The laser beam is transmitted through 
glass cover 6. By heating protrusions 5a and 5b, they are fused and adhered. 

Fig. 3 is a cross-sectional view illustrating a package as in a third embodiment of 
the invention. A header 8 accommodates semiconductor device 3 as similar to as in other 
embodiments and has electrode 4 formed using the lead frame and the like. A cap 9 is 
made from a transparent material. Sealing sections 8a and 9a vertically correspond to each 
other. A layer with high optical absorption is formed onto at least one sealing section or 
both sealing sections 8 a and 9a. Header 7 or cap 9 that form the layer with high optical 
absorption are formed using thermoplastic resin such as polyphenyl sulfide (PPS). For 
example, the layer is formed applying a coloring. The sealing is applied by a laser spot 
welding means as follow. As similar to as in other embodiments, a laser beam is radiated 
to a sealing section 7a or sealing section 9a with high optical absorption or both sealing 
sections. The laser beam radiated layer with high optical absorption generates a heat due 
to absorption of the laser beam. The layer is then fused to adhere onto the other side. 
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Fig.4 is a cross-sectional view illustrating a part of a package as in a fourth 
embodiment of the invention. This embodiment is similar to the third embodiment. 
However, respective sealing sections 8a' and 9a' of a header 8' and a cap 9' are 
corresponded to each other in the horizontal direction. The sealing is applied by radiating 
a laser beam from the horizontal direction. 

According to the embodiments as disclosed above, the sealing process requires a 
radiation for heating the sealing sections alone by the radiating means. It results in an 
extremely simple process. The ambient temperature does not have to be controlled. No 
liquid agents are required. Thus, sufficient controllability is achieved. 

The use of the radiating means is not limited in any specific embodiments. Any 
types of portions or layers with high thermal absorption can be formed on the sealing 
sections as long as they are suited for respective radiating means. The package can also be 
used for other devices in addition to the semiconductor device. The materials of the cap 
(or the cover) and the header can be different. If both components are not compatible to 
each other, a proper compatible film can be formed on one side. As mentioned above, the 
invention can be applied in a various fashion along the main contents. Various 
embodiments are used. 

As is clear as described above, according to the package sealing method of the 
invention, the following advantages are demonstrated: 1. Improved productivity due to a 
simple sealing process; 2. Improved adhesiveness due to adhesion that occurs by fusing a 
part of the member; 3. Sufficient controllability obtained by eliminating a temperature 
control. 


4. Brief Description of the Invention 

Fig. 1 is a cross-sectional view illustrating a package as in a first embodiment of the 
invention. Fig. 2 is a cross-sectional view illustrating a package as in a second embodiment 
of the invention. Fig. 3 is a cross-sectional view illustrating a package as in a third 
embodiment of the invention. Fig.4 is a cross-sectional view illustrating a package as in a 
fourth embodiment of the invention. 

1, 5, 8 and 8'... Headers (packages) 

2, 9 and 9' . . . Caps (packages) 

la, 5a and 5b. . .Protrusions (portions) 

8a, 8a', 9a and 9a'... Sealing sections (layers) 

6 . . . Glass cover (package) 
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